High-throughput assays for assessing mitochondrial dysfunction caused by compounds that impair mtDNA-encoded protein levels in eukaryotic cells.
Compounds that impair the synthesis of either mitochondrial DNA (mtNDA) or mtDNA-encoded proteins reduce the levels of 13 proteins essential for oxidative phosphorylation, leading to a decrease in mitochondrial ATP production. Toxicity caused by these compounds is seldom identified in 24 to 72 hr cytotoxicity assays due to the low turnover rates of both mtDNA and mtDNA-encoded proteins. Here, we describe three high-throughput screening assays that detect compounds that affect mtDNA-encoded protein levels. All three assays measure the levels of two proteins, one a mtDNA-encoded protein synthesized on mitochondrial ribosomes and the other, a nuclear DNA-encoded protein synthesized on cytosolic ribosomes. The first assay measures the levels of these two proteins by quantitative image analysis and requires a high-content imaging system. The second assay is an in-cell immunoassay that utilizes infrared dyes for detection of the two proteins and, thus, requires a LI-COR Odyssey system. The third assay is an in-cell immunoassay that utilizes colorimetric detection of the two proteins and requires an absorbance microplate reader.